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Forecasting Macroeconomic Models with Artificial Neural Networks: An
Empirical Investigation into the Foundation for
an Intelligent Forecasting System
Dat-Dao Nguyen
Department of Decision Sciences and M.I.S.
Concordia University
Although rigorous econometric methods have been used to build an abundance of macroeconomic models, there still exists
a debate on the appropriateness of these models in representing the dynamic of the economy (Karakitsos, 1992; Moody, 1995).
In time series and macroeconomic modeling, there are many assumptions being imposed on the behavior and functional
relationship of the underlying variables (Cromwell et al., 1994). In addition, one may face with the complexity in the estimation
of these models (Mills, 1990).
However, regardless of the theoretical controversies on how the macroeconomic models should be, the central issue
pertaining in any model building is how to obtain accurate forecasts to serve for policy making (Intriligator, 1978). This study
focuses on this key issue with the use of Artificial Neural Network (ANN) and other Artificial Intelligent (AI) technologies to
overcome the restrictions of traditional modeling and estimation methods. An ANN requires no prior assumptions on the
behavior and functional form of the related variables but it is still able to capture the underlying dynamic and nonlinear
relationships among variables in a macroeconomic model. As such, the use of ANN should be a viable alternative methodology
in economic forecasting.
ANN has been used in univariate time series forecasting (Sharda and Patil, 1990; Lachtermacher and Fuller, 1995; Hill et
al., 1996). It has been indicated that in an economy many variables interact with one another. As such the forecasting of
univariate economic time series becomes insufficient and inaccurate (Gershenfeld and Weigend, 1993). The interaction in an
economy could be captured in a large and complex network. However, in a large network, the behavior of individual economic
variable may not be well recognized. In addition, it can be very difficult to recognize the patterns of a mix of temporal and nontemporal variables.
This study attempts to integrate the powerful ability of an ANN as a universal function approximator (Cybenko, 1989;
Hornik et al., 1989) into an efficient framework incorporating Recurrent Algorithms (Jordan, 1986; Elman, 1988), Genetic
Algorithm (Holland,1975), Mixture-of-experts Architecture (Jacobs et al., 1991) to obtain more accurate forecasts. The
investigation undertaking in this study will address the ability of a versatile intelligent technology to solve a general economic
forecasting problem involving temporal and non-temporal variables. The study is expected to specify the conditions that will
make the implementation of ANN become most successful in estimation and forecasting. In particular, this study will investigate
the relative performance of ANN and traditional methods in modeling and forecasting macroeconomic variables provided in the
Klein I Model of the US interwar economy (1921-1941) and the Klein-Goldberger Model of the US economy in 1929-1952.
Using the macroeconomic variables defined in the framework of Klein I Model, the study will extend the modeling and
forecasting with ANN to more recent US data.
This study proposes a framework for an intelligent forecasting system. In the framework, the Mixture-of-experts
Architecture will provide an efficient configuration in which each individual network will be designed to learn the peculiarity
of an endogenous economic variable taking into account the interaction with its lagged values as well as contemporaneous,
lagged and leading values of other exogenous variables. Then the Recurrent Algorithms will be used to learn temporal patterns
of the economic variables. In addition, the Genetic Algorithm will search for an optimal network topology and selection of
related input variables to predict output accurately.
It is expected that once the accuracy in forecasting of the proposed framework is confirmed, one can arrive at a methodology
to build intelligent systems with ANNs for economic forecasting. In such a decision support system , the focus will be shifted
to the inclusion of informative economic variables instead of imposing constraints on real world to fit it into a priori models of
prescriptive theories.
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